Variants of the receptor/channel clustering molecule gephyrin in brain: distinct distribution patterns, developmental profiles, and proteolytic cleavage by calpain.
The postsynaptic molecule gephyrin is involved in clustering neurotransmitter receptors. To test for protein variants that correspond to alternatively spliced gephyrin mRNAs, antibodies were made against 1) an amino-terminal domain of gephyrin (GN(N)) and 2) its invariant carboxy-terminus (GN(C)). Both antibodies recognized an antigen with the expected molecular weight of 93-95 kDa in rat and human brain tissue, as well as five additional proteins between 90 and 108 kDa. Most of these variants were found distributed throughout the brain, and their developmental profiles paralleled those of synaptic markers. Interestingly, the pattern of antigens immunostained across brain regions by anti-GN(N) was markedly distinct from that labeled by anti-GN(C), a difference consistent with carboxy-terminal modification. In control experiments in which hippocampal membranes were treated to activate endogenous proteases, there was no evidence that certain gephyrin variants originate from proteolysis. A subset of the antigens was, however, rapidly degraded during the treatment. A corresponding production of stable, carboxy-terminal gephyrin fragments of 48-50 kDa occurred within 1 min of proteolytic activation and was blocked by the selective calpain inhibitor CX295. These findings suggest that multiple gephyrin proteins are active in the brain and that some of their roles may require functional modulation by limited proteolysis.